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(54) CONTROL DEVICE FOR CONTINUOUSLY VARIABLE TRANSMISSION FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely prevent sliding 
on a bad road causing reverse input application from a 
road surface side, to reduce belt clamping force 
(frictional force) on a flat road causing hardly reverse 
input application as much as possible and to further 
reduce power loss by friction, 
SOLUTION: Car navigation information including 
traveling path information is taken from a navigation 
system (SI). Based on the traveling feath information, 
whether the present traveling path and a near future 
traveling path are flat roads or bad roads is decided 
(S2). Surely avoiding sliding of a transmission belt 
caused by irregular parts of a road surface on the bad 
road by selecting a map for bad road having higher belt 
clamping force of a belt type continuously variable 
transmission as compared with the flat road in the case 
of the bad road (S6), belt clamping force is remarkably 
lowered on the flat road and power loss is reduced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . 
[Claim 1]A control device of a nonstep variable speed gear which can control this fnctional 
force while being allocated by transmitting power course between the source of power for a run 
and a driving wheel characterized by comprising the following and performing transmitting power 
via frictional force. 

A running route judging means which judges a state of a running route of participating in a 
reverse input based on information provided from the outside. 

A frictional force alteration means which changes frictional force of said nonstep variable speed 
gear according to a state of a running route judged by this running route judging means. 

[Claim 2]A map information storage means which memorized map information in which said 
running route judging means includes running route information, A eelfH/ehicle position 
measuring means which measures the present self-vehicle position based on information 
provided from the outside, **** and it asks for the present running route based on map 
information memorized by said map information storage means from a self-vehicle position 
measured by this self-vehicle position measuring means, A control device of the nonstep 
variable speed gear for vehicles according to claim 1 being what judges a state of a running 
route using said running route information included in this map information. 
[Claim 3]A control device of the nonstep variable speed gear for vehicles according to claim 2, 
wherein said running route judging means is provided with a prediction function which predicts a 
state of a running route it will run in the near future based on said map information. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the control device of the nonstep variable speed 
gear for vehicles, and relates to the control device to which the frictional force which performs 
transmitting power especially is changed according to the state of a running route. 
[0002] 

[Description of the Prior Art]The vehicles with which the nonstep variable speed gear which 
carries out transmitting power to the transmitting power course between the source of power 
for a run and a driving wheel via frictional force was allocated are known. To JP.4-285361 A the 
vehicles of a statement are the example and as a nonstep variable speed gear, (a) An input-side 
variable pulley and an output side variable pulley variable in an effective diameter, (b) While 
having the belt type nonstep variable speed gear which has the transmission belt almost wound 
around variable pulleys, such as it, and performing transmitting power via the frictional force 
between a transmission belt and a variable pulley, according to the operational status of 
vehicles, a change gear ratio and belt compression power are controlled. Belt compression 
power corresponds to the frictional force between a transmission belt and a variable pulley, and 
if a slide occurs between it etc., endurance (life) will fall by wear. 

On the other hand, since power loss will become large and fuel consumption and exhaust gas 
will get worse if belt compression power is high more than needed, according to transmitting 
torque etc., it is controlled to become as small as possible in the range which a slide does not 
produce. 

When a driving wheel repeats spin and a grip on a bad road etc., The roll acceleration of a 
driving wheel is detected, and when the variation width of the roll acceleration is beyond a 
predetermined value, he increases belt compression power and is trying to prevent a slide in the 
above-mentioned gazette, since a big reverse input may act from the road surface side and a 
slide may be produced, when gripped. 
[0003] 

[Problem(s) to be Solved by the InventionlHowever, in controlling belt compression power based 
on the roll acceleration of a driving wheel in this way. Since the revolving speed of a driving 
wheel begins to change, in order to control oil pressure by a linear solenoid valve etc. and to 
make belt compression power increase, it was difficult for a belt slide to occur and to usually 
fully reduce the belt compression power at the time of a run by a response delay. 
[0004]The place which succeeded in this invention against the background of the above 
situation, and is made into the purpose, On the bad road where a reverse input acts from the 
road surface side, as a slide can be prevented certainly, a reverse input makes as small as 
possible belt compression power (frictional force) in the flat road etc. which hardly act, and it is 
in reducing power loss further. 
[0005] 

[Means for Solving the Problem]The 1st invention is allocated by transmitting power course 
between the source of power for a run, and a driving wheel in order to attain this purpose, While 
performing transmitting power via frictional force, it is a control device of a nonstep variable 
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speed gear which can control the frictional force, and it is (a). A running route judging means 
which judge* a state of a running route of participating in a reverse input based on information 
provded from the outside, (b) It has a frictional force alteration means which changes frictional 
force of said nonstop variable speed gear according to a state of a running route judged by the 
running route judging means. y 
[OOpeiln a control device of a nonstop variable speed gear for vehicles of the 1st invention the 
znd mvention said running route judging means, (a) A map information storage means which' 
memorized map information including running route information, (b) A self-vehicle position 
measuring means which measures the present self-vehicle position based on information 
provided from the outside, It **** and is (c). It is characterized by being what judges a state of 
a running route using sa.d running route information which asks for the present running route 
based on map information memorized by said map information storage means, and is included in 
the map information from a self-vehicle position measured by the self-vehicle position 
measuring means. 

[0O07]The 3rd invention is provided with a prediction function which predicts a state of a 
running route in which said running route judging means will run in the near future based on said 
map information in a control device of a nonstep variable speed gear for vehicles of the 1st 
invention or the 2nd invention. 
[0008] 

[Effect of the Invention]In the control device of such a nonstep variable speed gear for vehicles 
In order to judge the state of a running route of participating in a reverse input based on the 
information provided from the outside and to change the frictional force of a nonstep variable 
speed gear according to the state of the running route, For example, when running bad roads 
such as a gravel road (non-paving road), a bad road, in whether it is under [ run ] ****** 
judging from external information, Since there is possibility of a reverse input, while increasing 
the fr.ct.onal force of a nonstep variable speed gear, when paving roads, such as an urban area 
are under run, that a reverse input judges with the flat road which hardly acts, and reduces the 
frictional force of a nonstep variable speed gear etc. avoiding the slide of a nonstep variable 
speed gear, frictional force is reduced and power loss can be reduced. 

[00O9]In that case, the information provided from the outside in this invention, for example the 
self-vehicle position information acquired by GPS (Global Positioning System; global positioning 
system). In order to be based without the traffic information etc. which are acquired by V1CS 
(Vehicle Information & Communication System; vehicle information and communication system) 
and to judge the state of a running route, By heightening frictional force beforehand as 
compared with the case where frictional force is controlled since the revolving speed of a 
driving wheel actually begins to change by bad road running like before, irrespective of the 
existence of a reverse input actual in a running route with the possibility of such a reverse 
input. It can be possible to avoid the slide of a nonstep variable speed gear certainly, and 
route be reduC6d substantia »y S^ral paving roads other than such a running 

[OOlOjThe 2nd invention measures a self-vehicle position using self-vehicle position positioning 
systems, such as the above-mentioned GPS, It asks for the present running route based on the 
map information memorized by the map information storage means, It is what judges the 
mformation on the running route information included in the map information, for example OO 
highway, OO Expressway, OO toll road, a national highway OO item, a prefectural road OO item 
an urban area. etc.. and the state of ** running routes, The navigation system used widely now ' 
can be used, and while it is easily applicable to vehicles provided with such a navigation system 
a device is constituted simply and cheaply. ' 
[00l l]Since the 3rd invention is provided with the prediction function which predicts the state 
, inning route a running route judging means will run in the near future, For example by 
making high fnctional force of the nonstep variable speed gear a priori, when shifting to bad 
roads, such as a gravel road, from paving roads, such as a general urban area, even when the 
state of a running route changes suddenly, the slide of a nonstep variable speed gear can be 
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avoided certainly. 
[0012] 

[Embodiment of the Invention]The various sources of power such as an electric motor which 
operates as the source of power for a run with internal-combustion engines, such as a gasoline 
engine, a diesel power plant, etc. which operate by combustion of fuel, or electrical energy, are 
employable. 1 

[00l3]As a nonstep variable speed gear which can control frictional force while performing 
transmitting power via frictional force, it is (a). An input-side variable pulley variable in an 
effective diameter and an output side variable pulley, and (b) Although the belt type nonstep 
variable speed gear which has the transmission belt almost wound around variable pulleys, such 
as it is used suitably, This invention may be applied to other nonstep variable speed gears, such 
as a toroidal type nonstep variable speed gear. Although control of frictional forces, such as belt 
compression power, is performed, for example by oil pressure controls, such as an oil hydraulic 
cylinder, it is also possible to control frictional force by the torque control of an electric motor, 
etc., and it can adopt various modes. 

[00l4]Although the signal of self-vehicle position positioning systems, such as a satellite 
navigation system using artificial satellites, such as GPS which can measure a self-vehicle 
position like the 2nd invention as information provided from the outside, is used suitably, A 
traffic information, road-repairing information, congestion information which are provided from 
VICS etc. can also be used. 

[001 5]It may be made to include various information, including the others and the altitude which 
are OO highway, 00 Expressway, OO toll road, a national highway 00 item, a prefectural road 
OO item, an urban area, etc, a mountain pass, sands, a paving road, etc., as running route 
information on the 2nd invention. When information, including it etc., is provided by VICS etc, 
from the outside, the map information storage means or self-vehicle position measuring means 
which memorized map information are not necessarily required, and such a mode is also 
included in the 1st invention. 

[001 6]A running route judging means is (1), for example. A highway and (2) Expressway and C3J 
In a toll road, (4) national highways, or a prefectural road and when satisfying any of urban area 
** they are, It judges with the flat road which does not almost have the reverse input that a 
nonstep variable speed gear produces a slide. Judging with a bad road except it etc. is 
constituted so that the state of a running route may be judged in accordance with the judging 
standard established beforehand, and a frictional force alteration means makes frictional force 
low, and it comprises a bad road in a flat road, for example so that frictional force may be made 
high, except for a flat road and a bad road — furthermore — reaching to an extreme — fine — 
the state of a running route — a case — dividing — carrying out — frictional force more 
than a three-stage — switching — making — **. Not only the uneven state of running routes, 
such as a flat road and a bad road, but operational status, such as the vehicle speed, is taken 
into consideration, the possibility of a reverse input is judged synthetically, and, in the case of a 
running route, it may be made to divide. Fundamentally, it is desirable to make it increase 
frictional force in a running route with the possibility of a reverse input so that the slide of a 
nonstep variable speed gear may not occur. 

[001 7]A frictional force alteration means is based on the fixed frictional force control conditions 
(a map, a computing equation, etc.) in which operational status, such as required power of 
drivers, such as an accelerator manipulated variable, or an engine output, and a change gear 
ratio, was beforehand provided as a parameter, for example. Although frictional force is 
amended according to a running route, two or more frictional force control conditions the object 
for flat roads, for bad roads, etc. are set up, and it may choose according to the state of a 
running route. 

[0018]When only prescribed distance asks for a previous traveling position from the present 
self-vehicle position (its present location) or the running route judging means of the 3rd 
invention maintains the present vehicle speed based on the schedule running path set up 
beforehand, for example, only predetermined time asks for a next traveling position. It is 
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constituted so that the state of the running route in the traveling position may be judged. In 
that case, while making high frictional force of a nonstep variable speed gear a pnori when 
preventing the slide of a nonstep variable speed gear certainly, and shifting to a bad road, for 
example from a flat road r when shifting to a flat road from a bad road, after becoming a flat road 
thoroughly, it is desirable to make small frictional force of a nonstep variable speed gear. It may 
be made only for prescribed distance to judge whether a bad road exists in before the point 
from a its present location supposing the case where the field of a bad road is very short. 
[00l9]Hereafter, the example of this invention is described in detail, referring to drawings. 
Drawing 1 is a main point figure of the drive 10 for vehicles with which this invention was 
applied. This drive 10 for vehicles is type every width, is adopted suitably for FF (front engine 
front drive) mold vehicles, and is provided with the engine 1 2 as an internal-combustion engine 
used as the source of power for a run. The output of the engine 1 2 is transmitted to the 
differential gear mechanism 22 via the pre-sternway switching arrangement 16, the belt type 
nonstep variable speed gear (CVT) 18, and the reduction gear 20 from the torque converter 14, 
and is distributed to the driving wheels 24L and 24R on either side. 
[0020]The torque converter 14 is provided with the pump disk I4p connected with the 
crankshaft of the engine 12, and the turbine rotor I4t connected with the pre-sternway 
switching arrangement 16 via the turbine shaft 34, and performs transmitting power via a fluid. 
The lock-up clutch 26 is formed between the pump disks I4p, such as it, and the turbine rotor 
14t, and it etc. can be connected in one and can really be rotated now. 
[002l]The pre-sternway switching arrangement 16 comprises a double pinion type epicyclic 
gear drive, the turbine shaft 34 of the torque converter 14 is connected with the sun gear 16s, 
and the input shaft 36 of the nonstep variable speed gear 18 is connected with the career 16c. 
And if made for the clutch 38 allocated between the career 1 6c and the sun gear 1 6s to be 
engaged, the pre-sternway switching arrangement 16 will really be rotated, the turbine shaft 34 
will be directly linked with the input shaft 36, and the driving force of a forward direction will be 
transmitted to the driving wheels 24R and 24L If the above-mentioned clutch 38 is wide opened 
while being made for the brake 40 allocated between the flywheel starter gear 16r and housing 
to be engaged, counterrotation of the input shaft 36 will be carried out to the turbine shaft 34, 
and the driving force of a backward direction will be transmitted to the driving wheels 24R and 
24L. 

[0022]The input-side variable pulley 42 variable in the effective diameter with which the 
nonstep variable speed gear 18 was formed in the above-mentioned input shaft 36, The 
effective diameter provided in the output shaft 44 is provided with the transmission belt 48 
almost wound around the variable output side variable pulley 46 and the variable pulleys 42 and 
46, such as it, and transmitting power is performed via the frictional force between the variable 
pulleys 42 and 46 and the transmission belt 48, By V flute width's being variable, respectively, 
and providing the variable pulleys 42 and 46 with an oil hydraulic cylinder, constituting them, and 
controlling the oil pressure of the oil hydraulic cylinder of the input-side variable pulley 42 by 
the transmission control circuit 50 (refer to drawing 2). V flute width of both the variable pulleys 
42 and 46 changes, the diameter of charge of the transmission belt 48 (effective diameter) is 
changed, and the change gear ratio gamma (= input-side revolving speed N1N / output side 
revolving speed NOUT) is changed continuously. The target rotational speed NINT rs computed 
from the map in which accelerator manipulated variable theta ACC and the vehicle speed V (it 

corresponds to the output side revolving speed NOUT) which specifically express a driver's 
required power as shown in drawing 8 were beforehand provided as a parameter, Feedback 
control of the oil pressure of the oil hydraulic cylinder of the input-side variable pulley 42 is 
carried out so that the actual input-side revolving speed NIN may be in agreement with the 
target rotational speed NINT. £amma max of drawing 8 is the maximum change gear ratio, and 
gamma mjn is the minimum change gear ratio, 

[0023]The oil pressure of the oil hydraulic cylinder of the output side variable pulley 46, 
According to the map of the necessary oil pressure (equivalent to belt compression power) in 
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which accelerator manipulated variable theta ACC and the change gear ratio gamma 
corresponding to transmitting torque were beforehand provided as a parameter as shown in 
drawing 7 . pressure regulation control is carried out by the compression force control circuit 52 
so that the transmission belt 48 may not produce a slide. When necessary oil pressure, i.e., belt 
compression oil pressure, is made into P B , input-torque T IN , The coefficient of friction mu, the 
diameter R of belt charge of the input-side variable pulley 42, and the belt pulley area A are 
used, and it is a following formula (1) fundamentally. It is expressed, (1) which input-torque T IN 
and the diameter R of belt charge are equivalent to the above-mentioned accelerator 
manipulated variable theta ACC and the change gear ratio gamma, respectively, and the map of 
drawing 7 requires It is set based on the formula OXalpha of a formula is a safety ratio in 
consideration of a control error etc., and is a bigger value than 1.0, The above-mentioned 
necessary oil pressure, i.e., belt compression power, is equivalent to frictional force, and the 
map of drawing 7 is equivalent to a frictional force control condition. A throttle valve opening, 
torque, etc. of the engine 12 can also be used instead of accelerator manipulated variable 
theta ACC . 

P B =(T 1|S| / mu-R-A) xalpha ... (1) [0024] Drawing 6 is a figure showing an example of the 
compression force control circuit 52, and the hydraulic oil pumped up from the oil tank 56 with 
the pump 54 is supplied to the oil hydraulic cylinder of the output side variable pulley 46 through 
the compression force control valve 60 while it is supplied to the linear solenoid valve 58. The 
linear solenoid valve 58 by controlling an exciting current by the controller 66 (refer to drawing 
2) continuously, It is what regulates continuously the pressure of the oil pressure of the 
hydraulic oil supplied from the pump 54. and outputs control pressure P $ to the compression 
force control valve 60, The oil pressure of the hydraulic oil supplied to the oil hydraulic cylinder 
of the output side variable pulley 46 from the compression force control valve 60 is raised as 
control pressure P s becomes high, and to it belt compression power, i.e.. the frictional force 
between the variable pulleys 42 and 46 and the transmission belt 48, is increased in connection 
with it. 

[0Q25]While control pressure P s is supplied to the linear solenoid valve 58 again at the feedback 
chamber 58a at the time of ON of the cutback valve 62, at the time of OFF of the cutback 
valve 62. Supply of the control pressure P $ is intercepted, the feedback chamber 58a is wide 
opened by the atmosphere, and the characteristic of control pressure P s is switched to the 
low-tension side rather than the time of OFF at the time of ON of the cutback valve 62. The 
outback valve 62 is switched to ON by supplying signal pressure P QN from the electromagnetic 
valve which is not illustrated at the time of ON (engagement) of the lock-up clutch 26 of said 
torque converter 14. 

[0026]By performing signal processing to ROM according to the program memorized beforehand, 
the controller 66 of drawing 2 being constituted including the microcomputer, and using the 
temporary storage function of RAM, While performing the transmission control and compression 
force control of the above-mentioned nonstep variable speed gear 18 and incorporating car 
navigation information from the navigation system 68. From the accelerator manipulated variable 
sensor 70, the engine rotation speed sensor 72, the speed sensor 74, the input-side rotational 
speed sensor 76, the oil temperature sensor 78, and the pressure sensor 80, The signal with 
which control input theta ACC of an accelerator pedal, engine-speed NE, the vehicle speed V 
(specifically revolving speed NOUT of the output shaft 44) t the input-side revolving speed NIK 
oil-temperature T Q of a hydraulic circuit, and oil pressure P Q are expressed, respectively is 

supplied. 

[0027]Similariy the navigation system 68 is constituted including the microcomputer, and using 
the temporary storage function of RAM. according to the program beforehand memorized by 
ROM, as shown, for example in the flow chart of drawing 3 , it performs signal processing. In 
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Step N1 of drawing 3 . the present self-vehicle position is measured based on the GPS signal 
supplied from a GPS Satellite, and the map information near [ the ] the self-vehicle position is 
read from the map information storage means 82 (refer to drawing 2 ) in Step N2. As for a map 
information storage means, 82 is memory storage, such as CD-ROM and DVD-ROM, In addition 
to a road map superficial as map information, OO highway, OO Expressway, O Include running 
route information, including O toll road, a national highway OO item, a prefectural road OO item, 
an urban area, etc., and while displaying the present self-vehicle position (its present location) 
on a road map, express a picture including predetermined running route information etc. to 
displays, such as a liquid crystal panel, as the following step N3. When the schedule running path 
Is set up beforehand, while displaying the schedule running path simultaneously, course guides, 
such as right-turn and left turn, are told with a sound etc. if needed. This navigation system 68 
is equivalent to a self-vehicle position measuring means, and a GPS signal is equivalent to the 
information provided from the outside. 

[0028]Said Cong L'Ora 66 is functionally provided with the flat road judging means 84. the map 
selecting means 86, and the belt compression force control means 88, as shown in drawing 4 . 
and it controls the oil pressure of the oil hydraulic cylinder of said output side variable pulley 46 
on belt compression power and a concrete target according to the flow chart shown in drawing 
5. Steps Si and S2 of drawing 5 are performed by the flat road judging means 84, Steps S3-S6 
are performed by the map selecting means 86, and Step S7 is performed by the belt 
compression force control means 88. 

[0029]In predetermined cycle time, repeat execution of the flow chart of drawing 5 is carried 
out, and in Step SI. Incorporate car navigation information, including the road map near a its 
present location, running route information, etc., from said navigation system 68, and in Step S2, 
It judges in accordance with the judging standard which was able to define beforehand whether 
they were a situation of the present running route, and a flat road which a reverse input 
specifically produces hardly based on the incorporated car navigation information. This judging 
standard is (1), for example. A highway and (2) Expressway and (3) Toll road, (4) When it was a 
national highway or a prefectural road r and it is determined that it judges with a flat road when it 
is satisfied any of urban area they are, and it judges with a flat road, It asks for the running 
route of the running route which will run in the near future and the constant distance 
specifically set up beforehand, for example, 100 m - 500-m beyond, and if it puts in another way 
whether the above-mentioned judging standard is met, it will be judged whether it is a near 
future bad road. About the running route of the constant distance point, when the schedule 
running route is set up beforehand. What is necessary is to ask for it, for example, assuming the 
present running route to move forward as it is, or just to judge altogether that it is a bad road 
about a possible running route, when it can ask from the schedule running route and the 
schedule running route is not set up. The flat road judging means 84 which performs the steps 
SI and S2, such as this, constitutes the running route judging means with said navigation 
system 68. 

[0030] Judge whether the decision result of the present location in Step S2 is a flat road, in 
Step S3, if it is a flat road, will perform step S4. but. When it is not a flat road, in the case of a 
bad road, the compression power map for bad roads memorized by the compression power map 
memory measure 90 is chosen and read at Step S6. The compression power map memory 
measure 90 is constituted by ROM and RAM with which the controller 66 is provided, for 
example, and the object for flat roads and two kinds of compression power maps for bad roads 
are memorized beforehand. Namely, divided into the object for flat roads, and bad roads the 
compression power map shown in said drawing 7 , prepared it two kinds, and the object for bad 
roads, Even when the driving wheels 24L and 24R repeated and grip spin and a grip by 
unevenness of a road surface, etc. arid a big reverse input acts from the road surface side, so 
that the transmission belt 48 of the nonstep variable speed gear 18 may not produce a slide, It 
is determined that it compares for flat roads and belt compression power (necessary oil 
pressure) big enough is set up. 

[003l]ln step S4 performed when the decision result of a its present location is a flat road. It is 
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judged whether the decision result of the future near running route in Step S2 is a bad road 
succeedingly, In the case of a bad road, while performing said step S6, when it is not a bad road 
(i e.. when judged with a flat road also in still now and the near future), the compression power 
map for flat roads memorized by the compression power map memory measure 90 is chosen 
and read at Step S5. In this Step S5 and said step S6. Without newly reading a map from the 
compression power map memory measure 90, when jiidging the compression power map used 
now using a flag etc. and continuing and using the same compression power map as the present. 
Only when using the present compression power map as it is and changing a compression power 
map, a predetermined compression power map is newly read from the compression power map 
memory measure 90. , „ 

[0032]And in the last step S7, the compression power map for flat roads or the compression 
power map for bad roads selected at the above-mentioned step S5 or S6 is used, Pressure 
regulation control of the oil pressure of the oil hydraulic cylinder of the output side variable 
pulley 46 is carried out by asking for necessary oil pressure from present accelerator 
manipulated variable theta ACC and the change gear ratio gamma, and controlling the exciting 
current of the linear solenoid valve 58 of said compression force control circuit 52 according to 
the necessary oil pressure. This pressure regulation control is strictly performed using 
information, including oil-temperature T 0 of a hydraulic circuit besides the above-mentioned 
accelerator manipulated variable theta ACC and the change gear ratio gamma, oil pressure P Q . 
etc Thus, by using a compression power map which is different on a flat road and a bad road, 
The frictional force of the transmission belt 48 of the nonstep variable speed gear 18 will be 
changed on a flat road and a bad road, and the map selecting means 86 and the baft 
compression force control means 88 of performing the above-mentioned steps S3-S7 
constitute the frictional force alteration means 92 with the compression power map memory 

measure 90. . . 

[0033]Thus, in this example, car navigation information including running route information is 
incorporated from the navigation system 68, Based on the running route information, the 
present running route judges a flat road or a bad road, and, in the case of a bad road, as 
compared with a flat road The frictional force of the nonstep variable speed gear 18, in order to 
specifically make compression power of the transmission belt 48 high, Avo.dmg the slide of the 
transmission belt 48 resulting from unevenness, of the road surface in the bad road, etc., belt 
compression power is reduced and power loss can be reduced in a flat road. 
[0034]In order to measure a self-vehicle position based on the GPS signal provided and to 
judge a flat road or a bad road especially based on the running route information in the self- 
vehicle position from the outside, Since the revolving speed of the driving wheels 24L and 24R 
actually begins to change by bad road running like before, it compares, when changing the oil 
pressure of the output side variable pulley 46 with the linear solenoid valve 58 and controlhng 
belt compression power, On a bad road with the possibility of such a reverse input, since belt 
compression power is beforehand heightened irrespective of the existence of a actual reverse 
input, belt compression power [ in / it is possible in avoiding the slide of the nonstep variable 
speed gear 18 certainly, and / a flat road ] can be reduced substantially. Exhaust gas .s 
reduced, while the power loss by friction is reduced substantially and the endurance (life) and 
fuel consumption of the transmission belt 48 improve by this, avoiding the slide of the 

transmission belt 48. aD a 

[0035]In order to incorporate car navigation information from the navigation system OB used 
widely now and to judge a running route, a device comprises this example simply and cheaply as 

a whole. . 
[0036]Have the prediction function which predicts whether a future near running route is a bad 
road in this example, and even if it is a flat road, now in the case of a near future bad road. 
Since belt compression power is controlled using the compression power map for bad roads, 
even when the state of a running route changes suddenly, the slide of the nonstep variable 
speed gear 1 8 can be avoided certainly. Since the change on the compression power map for 
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flat roads from the compression power map for bad roads is performed after the ore « n , 
know,.!. ***"' Var '° US """" im » ro «™« ".««. on , p. rM „- t skille Tn th, .rt 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l] It is a main point figure of the drive for vehicles with which this invention was 
applied. . 
rDrawing 21 k is a block diagram explaining the control system of the nonstep variable speed 
gear in the drive for vehicles of drawingl . 

[Dra wi ng 3] lt is a flow chart explaining the operation of the navigation system of dnpwin&2. 
rDrawing 4] ft is a block diagram explaining the function about control of the belt compression 
power with which the controller of drawing 2 is provided. 

[Drawing 5] It is a flow chart explaining the concrete contents of signal processing performed 
with each function of drawing 4 . 

[Drawing 6] h: is a circuit diagram showing the example of the compression force control circuit 
of drawing 2 . 

[Drawing 7l lt is a figure showing an example of the compression power map memorized by the 
compression power map memory measure of drawing 4 . 

[Drawing Sl it is a figure showing an example of the shift map used when asking for the target 
rotational speed NINT in the transmission control of the nonstep variable speed gear of drawing 
1- 

[Description of Notations] 

12: Engine (source of power) 18: Belt type nonstep variable speed gear 68: Navigation system (a 
self-vehicle position measuring means, running route judging means) 82: Map information 
storage means 84: Flat road judging means (running route judging means) 92: Frictional force 
alteration means 
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